Comparison of mutagenicity and inducibility of DNA single-strand breaks and chromosome aberrations in cultured mouse cells by potent mutagens.
Induction of 8-azaguanine-resistant mutation, DNA single-strand breaks, and chromosome aberrations by treatment with ethyl methanesulfonate (EMS), N-methyl-N'nitro-N-nitrosoguanidine (MNNG), nitrogen mustard hydrochloride (HN2), or 4-nitroquinoline 1-oxide (4-NQO) was compared under similar experimental conditions using cultured FM3A cells from a C3H mouse mammary carcinoma. All the chemicals induced 8-azaguanine-resistant mutations and chromosome aberrations in a dose-dependent manner; a good correlation between the two activities was demonstrated. An alkaline sucrose gradient method demonstrated that DNA single-strand breaks were induced only in a high dose range by 1- and 24-hr treatment with the chemicals. One exception was that a 1-hr treatment with HN2 produced an anomalous sedimentation pattern. These data suggest that caution is necessary for the interpretation of results obtained by the alkaline sucrose gradient analysis, and that examination of mutagenicity and chromosome aberrations is more feasible as screening procedures for potential mutagens than analysis of DNA single-strand breaks.